Background: Evidence suggests that Latina women appear to be less physically active than women of other racial/ethnic groups. This study evaluated how different domains of physical activity (PA) contributed to overall levels of PA among low-income Latinas, the validity of Latinas' self-reported PA, and potential moderators of self-report bias in PA. Methods: A community sample of 105 Latinas (mean age = 35.9 ± 9.0 years; mean body mass index = 31.6 ± 7.2) completed the long form Spanish-language version of the International Physical Activity Questionnaire (IPAQ), wore an accelerometer for seven days, and completed self-reported measures of acculturation and socioeconomic status. Results: Ninety-six percent of IPAQ-reported moderate-intensity PA (MPA) was accrued during household activities, with only 4% accrued during leisure time. Seventy-two percent of participants met national recommendations for PA using IPAQ data, but only 20% met recommendations when measured by accelerometer. When bouts of MPA lasting >10 min were included, 0% met recommendations. Age appeared to moderate self-report bias of vigorous PA, and there were nonsignificant trends for acculturation and income to moderate MPA and vigorous-intensity PA, respectively. Conclusions: Data suggest that it is important to measure household activity of Latinas, and that the IPAQ yield overestimates of self-report PA.
Recent estimates indicate that only 23% of Latinos participate in adequate leisure-time physical activity (LTPA) and 29% participate in sustained activity throughout the day (eg, walking most of the day or carrying and lifting objects). 1 This is a public health concern because physical inactivity is an independent risk factor for chronic disease and obesity, and regular physical activity (PA) is known to reduce the risk of mortality, cardiovascular disease, diabetes, and some cancers. 2 Latinos have the lowest levels of LTPA of all racial/ethnic groups 4 and there is consistent evidence that Latina women (Latinas) engage in less LTPA than Latino men. 3, 4 Heart disease is the leading cause of death for women in almost every racial and ethnic group (USDHHS, 2007) , and compared with non-Latina white women, Latinas have a higher risk of stroke, obesity, and type 2 diabetes. 5 A limitation of previous research has been the tendency to classify individuals as 'inactive' based solely of levels of LTPA 6 which may not adequately capture the different ways that some subgroups-particularly women and minorities-accrue PA. For example, it has been noted that many Latinas report that they simply do not have leisure time-a time without responsibilities to anyone or anything-largely due to family obligations. 7 This has led to the recommendation 8, 9 to use measures of physical activity that are gender-and culture-specific to better characterize PA habits of different populations.
One recommendation for self-report measures is to assess PA across multiple domains (eg, occupational, household, transportation, leisure) to better characterize overall PA habits and more accurately estimate the prevalence of individuals' PA. This is important because data suggest that Latino men participate in significantly greater amounts of occupational and overall activity than Latina women but Latinas participate in greater amounts of household activity. 10 Among Latinas, self-reported recreational and household activities were significant predictors of overall objective activity. 4 In a recent study examining self-reported occupational, household, yard work, transportation, and leisure-time PA, only 30% of Latinas living in a US/Mexico border region met guidelines for vigorous PA, with 9% meeting guidelines for moderate-intensity activity, and 46% meeting recommendations for walking. 11 In a nationally representative sample, it was reported that 27% of Latinas reported no moderate or vigorous physical activity during leisure time, transportation or household chores. 12 When objective data are collected using accelerometers, Latinos have shown to have higher levels of overall PA than non-Latino whites and blacks. 13 In addition, when Latino adults were stratified by self-reported LTPA (high/low), no differences in overall PA were evident from accelerometer data. 6 Although accelerometers provide assessments free of reporting bias, they cannot assess domain specific PA, which remains a limitation of their usefulness.
Cultural and sociodemographic factors are known to moderate self-reported PA, 14 but few studies have examined how these factors impact levels of PA in different domains, particularly among Latina women with low levels of education and household income. Latinas who speak predominantly Spanish have reported lower levels of LTPA than Latinas who speak predominantly English, 15 and higher levels of language acculturation have been associated with meeting PA recommendations. 16 Acculturation has also shown to be positively associated with LTPA 17 and negatively associated with occupational and transportation-related PA. 10 However, few data are available that have specifically targeted low income women.
More research is needed to understand how domainspecific PA contributes to overall levels of PA among low income Latina women, as well as the factors that contribute to self-report bias in physical activity assessments in this population. Therefore the purposes of this study are to (a) evaluate how different domains of PA contribute to overall levels of PA among an understudied population of low-income Latina women living in a US/Mexico border region, (b) assess the validity of self-reported PA using accelerometry, and (c) examine potential moderators of self-report bias in PA.
Methods

Participants
A community sample of 105 women (mean age = 35.85 ± 9 years; mean body mass index [BMI] = 31.6 ± 7.23) were recruited from 11 different regions across the South Bay regions of San Diego County. The criteria for inclusion in the study were (a) 18 to 65 years, (b) written consent to participate in a physical activity intervention study, (c) no positive responses on the Physical Activity Readiness Questionnaire (PAR-Q), 18 and (d) completion of all self-report survey materials. Participants provided written consent (in Spanish or English) and all study procedures were approved by the Institutional Review Board at San Diego State University. Data for the current study were from baseline assessments collected before the commencement of any intervention activities.
Measures
All self-report measures were completed in Spanish. The survey battery was translated into Spanish by native Spanish speakers and then back translated to English to ensure conceptual and linguistic equivalence with the English version.
Self-Reported Physical Activity. The Spanish language version of the telephone-administered long form of the International Physical Activity Questionnaire (IPAQ) 19 was used to assess sitting time, walking, moderate, and vigorous physical activity levels during work, transportation, domestic, and garden activity and leisure-time during week and weekend days. The validity and reliability of the IPAQ has been established in multiple studies, across different countries and languages, including Spanish. 20 Participants were asked how many days per week they engaged in walking, moderate-, and vigorous-intensity activity for at least 10 minutes at a time in different domains. Each intensity level was defined and examples provided. Participants were also asked the number of hours they spend sitting during a typical weekday and weekend day. Outcome variables were expressed as MET minutes per week in four different domains (leisure time, household, transportation, occupation). We also computed two outcome variables to classify individuals as "meeting physical activity guidelines." The first outcome was computed using the scoring algorithm used in the IPAQ International Prevalence Study. 20 It is based on meeting a combination of activity thresholds defined by the frequency, duration, and intensity of activity. The second outcome was based on a recent update 2 to the standard recommendation such that meeting the guideline was achieved if participants engaged in at least 150 minutes per week of moderateintensity activity or at least 75 minutes of vigorous activity per week.
Objective Assessment of Physical Activity. Participants were asked to wear a dual-mode (activity counts and steps) accelerometer (Actigraph, model 7164; Actigraph, LLC, Pensacola, Florida) for seven consecutive days. The Actigraph has shown to provide valid and reliable assessments of physical activity frequency, intensity, and duration among adults in both laboratory and free living environments. 21 Consistent with a recent large study of Actigraph-assessed physical activity in a representative sample of US Adults, 13 nonwear time was defined as > 59 consecutive minutes of zero counts, with allowance of 2 minutes of counts between 1 and 100. Data were included in the analysis if true wear time exceeded 10 waking hours per day on a minimum of 5 days, including at least one weekend day. 22 The mean "acceptable" wear time per day was 15.6 hours (SD = 3.5) and the mean number of monitoring days was 8.09 (SD = 1.5) because many participants voluntarily wore the device right up to the next measurement visit (day 10). No participants wore the device for more than 10 days and the number of wearing days was not significantly correlated with mean daily time spent in moderate (r = -.079) or vigorous (r = -.005) intensity PA.
Three types of outcome variables were extracted from the accelerometer data: (1) daily minutes of light-, moderate-, and vigorous-intensity physical activity were computed using the Actigraph cut-points developed by Freedson and colleagues, 23 where light intensity = 0 to Physical Activity Among Latinas 883 1951 counts per min, moderate intensity = 1952 to 5724 counts per min, and vigorous intensity = >5724 counts per minute; (2) the number of daily bouts of moderateintensity activity lasting at least 10 continuous minutes (to determine if participants meet current national physical activity recommendations); and (3) the number of steps taken per day (from the dual mode function).
Acculturation was measured using a modified version of the Short Acculturation Scale for Latinos. 24 The modified measure contained 8 items with a 5-point Likert-type response assessing language use, media use, and ethnic and social relations. The internal consistency of the modified subscales was acceptable (α = .90, .78, .75 for language use, media use, and social, and ethnic relations, respectively).
Socioeconomic status was assessed using education and income items modified from the Behavioral Risk Factor Surveillance System. 25 Household income was also divided by the number of people living in the household to compute a income/family size ratio to serve as a proxy for poverty status. 26 All socioeconomic variables were dichotomized based on a threshold criterion (poverty status) or the 50th percentile (education, income). 
Procedures
Participants were recruited using flyers and print advertisements in placed in local libraries (n = 3), health centers (n = 2), community centers (n = 3) and grocery stores (n = 10) inviting potential participants to attend an orientation meeting held at a local school, library, or community center (to reduce barriers to attendance, three separate orientation meetings were conducted on different days and times) On the recruitment flyers, participants were also encouraged to bring friends to the orientation meeting. Data were collected from January 2007 to May 2007 at these orientation meetings before the start of the intervention phase. The IPAQ was completed as a telephone administered survey 7 days after the orientation meeting. At the orientation meeting participants at each meeting were given consent documents in Spanish and English, which were also read out loud by bilingual research assistants. Participants were given time to ask questions about the study before signing informed consent documents. Following informed consent, instructions were read out loud by bilingual research assistants for how to complete the survey measures. Spanish-speaking community health workers trained in research survey administration were also present to assist participants with item comprehension and clarification when needed.
If participants had difficulty reading or writing (due to literacy problems or poor eyesight), the health workers assisted by reading the questions and /or transcribing the participant's response. Anthropometric assessments were conducted after all survey measures were completed.
Data Analyses
All variables were first examined for univariate and multivariate normality. Variables with distributions that demonstrated significant departures from the normal distribution were log transformed to approximate normality. 27 Where transformations failed to remedy non normal distributions, nonparametric statistics were used for further analysis. Parametric and nonparametric correlation analysis was conducted to examine bivariate associations between domain-specific PA and sociodemographic variables, and self-reported PA and accelerometer-based PA. For physical activity outcome variables expressed in the same units, paired t tests and Wilcoxon signed-rank tests were used to examine differences between self-reports and objective assessments. Hypothesized moderators of the relationship between self-reported PA and accelerometer-based PA (ie, self-report bias) were examined by regressing accelerometer-based PA on self-reported PA for each level of a dichotomized moderator. 28 Potential moderators were dichotomized using both criterion and norm-referenced thresholds, depending on practical meaningfulness. Evidence of moderation was established by comparing the equality of the unstandardized beta coefficients (ie, the interaction) using a standard z-test. 29 Results Table 1 presents descriptive statistics for the sociodemographic characteristics of the study sample. The sample was comprised predominantly of overweight and obese women born in Mexico who worked inside the home and were from households living below the federal poverty line. 30 Prevalence of Domain-Specific Physical Activity-IPAQ Table 2 presents descriptive data for the domain-specific self-reports of physical activity. Participants self-reported a median of 220 minutes of walking, 420 minutes of moderate intensity, and 0 minutes of vigorous intensity of per week. From the IPAQ data, only 12.4% (n = 13) of participants reported that they were employed outside of the home. Participants who indicated employment reported a median of 330 minutes of walking and a median of 190 minutes of moderate and vigorous physical activity (MVPA) per week, equivalent to 117.1 MET hours per week. For home-based physical activity, participants self-reported a median of 19 MET hours per week. Moderate-intensity activity inside the home accounted for 51% of all self-reported physical activity. For outside 
Prevalence of Accelerometer-Based PA
Based on accelerometer data, participants engaged in a median of 460 minutes of light-, 13 minutes of moderate-, and 0 minutes of vigorous-intensity of PA, and had a median of 6934 accelerometer-measured steps per day. When activity bouts lasting at least 10 continuous minutes was summed, the median minutes per day of moderate and vigorous physical activity was 0. Detailed descriptive statistics for the accelerometer-based PA data are presented in Table 2 .
Prevalence of Meeting PA Recommendations
Based on the current recommendation for adults to accumulate 150 minutes of moderate-intensity PA each week or 75 minutes of vigorous activity each week, 2 72.6% (n = 77) of participants met this criterion using IPAQ data. For participants (n = 64) who reported not being employed and met PA recommendations, 96% of their self-reported moderate-intensity activity came from work around the house, with 3.9% from leisure-time activity, and 0.1% from bike transportation. One-hundred percent of their vigorous-intensity activity was accrued during their leisure time. Although the sample size of employed participants is too small to make meaningful comparisons, it is worth noting that 86% of their moderate-intensity PA derived from household tasks. However, when objective data were examined, only 19.8% (n = 21) of the sample met the criterion for sufficient physical activity. Further, when only those activity bouts lasting at least 10 minutes were counted, 0% of participants met recommendations.
Validity of IPAQ Reported PA
Correlations between PA variables from different measurement methods are presented in Table 3 . Although the sample size was small for employed participants (n = 13), self-reported walking behavior at work was significantly correlated with accelerometer-assessed moderate and vigorous PA, and the number of steps taken each day (r = .66, P = .012; r = .68, P = .011; r = .65, P = .016, P < .05, respectively). Light-intensity PA was negatively correlated with self-reported walking during leisure time (r = -.21, P < .05) and positively correlated with overall self-reported PA (r = .22, P < .05). Finally, weekday sitting time was negatively associated with steps per day (r = -.23, P < .05). Self-reported time in moderate and vigorous-intensity physical activity was significantly different from that collected from accelerometer (z Wilcoxon = -8.71, P < .01; z Wilcoxon = -2.26, P < .05, for moderate and vigorous PA, respectively), with selfreports yielding considerable overestimates of behavior. Table 4 .
Moderators of Self-Report Bias of PA
Results suggest that few of the hypothesized moderators of self-report bias in the IPAQ were empirically validated. Age appeared to moderate self-report bias of vigorous-intensity PA, with adults over the age of 34 years more likely to over report activity at this intensity on the IPAQ. There was a nonsignificant trend for acculturation status to moderate self-report bias of moderate-intensity PA, and income to moderate self-report bias of vigorousintensity PA. Large standard errors were evident for most of the regression coefficients and this likely contributed to the lack of significant findings.
Discussion
The main finding of our study was that 73% of Latinas met PA recommendations using the IPAQ, and the vast majority of this activity was accrued during household tasks (62% of total MVPA). However, when PA was assessed by accelerometer, only 20% met guidelines. When only accelerometer bouts of activity lasting at least 10 continuous minutes (a more precise definition of adherence to guidelines) were included, 0% met guidelines. This is important because bout-based PA is more strongly associated with lower risk obesity. 31 Combined, these data suggest that the IPAQ considerably overestimated levels of PA in this sample of Latinas and using the IPAQ to determine the prevalence of meeting national PA guidelines is questionable. Our findings support other data 6 showing there is considerable discrepancy between self-reported and objectively measured PA data among Latinos. When objective data are used, the prevalence of PA is much lower than that determined by a commonly used validated self-report measure. Of note is that our sample engaged in substantial amounts of accelerometer-measured light-intensity PA (median = 460 minutes per day; IQ = 187.2). This is an important finding because there are data to suggest that light-intensity PA is associated with better glycemic control independent of moderate and vigorous PA. 32 It also suggests that although many participants do not meet PA recommendations, they do not appear to be sedentary. Understanding activity levels below the threshold of moderate-to-vigorous PA has been recognized as an important future direction for research. 33 Our data also support previous evidence 4, 6 that the overall physical activity habits of Latinas are not well represented by self reports of LTPA. In addition, our data suggest that using the mean as a measure of central tendency to represent raw IPAQ data are likely to erroneously describe PA habits. The vast majority of physical activity was accrued during moderate-intensity housework and walking for transportation. Women who were employed outside the home accrued additional minutes of activity by walking at work, a finding also reported previously. 34 Low levels of self-reported LTPA among Latina women Baron & Kenny (1986) . 28 may be due to a perceived lack of "leisure" time 7 because of extensive household obligations, physically tiring occupations, and long work hours. Of note is that 88% of our sample reported being not employed, and so it is likely that household obligations may be a more critical barrier to LTPA or that employment status is being underreported. Consistent with our data, others have also found that household PA can contribute meaningfully to overall PA 35, 36 although relationships between household PA and CVD risk factors appear weak. 35 Another reason for low levels of LTPA among Latinas is that structured exercise is often inconsistent with the gender role of the woman within the Latino family. 6 It has been suggested that structured exercise programs for Latina women should attempt to reduce barriers associated with participation, such as availability of child care, transportation, language barriers, and cost. 4 However, research does suggest that individuals from Latino and low-income households are much more likely to walk for transportation than non-Latino white individuals or those from higher income households, possibly due to lower rates of car ownership. 37 Active transportation is a PA domain understudied in Latino populations and our data suggest that Latinas walked for transportation more than they used motorized transport.
Our finding, that the percent of Latinas meeting PA guidelines varied by assessment method, is noteworthy. Although domain-specific measures are recommended to capture the diverse PA habits of different population subgroups, objective assessment tools that are feasible for use in field settings are currently unable to differentiate between activities in different domains. As noted by Martinez and colleagues, 8 there are few PA self-report measures for use with Spanish-speaking Latinos that assess all the dimensions of physical activity, and there are no reliable, culturally-sensitive, and multidomain measures that have been specifically validated in this population. Moreover, few studies have even attempted to validate a Spanish-language self-report measure of PA using accelerometer data.
Another reason for over estimation of self-reported PA could be due to the version of the IPAQ used in the current study. There is evidence 20 that different versions of the IPAQ yield different estimates of PA, and a previous study 11 in the same community reported a much lower prevalence of moderate-(8.2%) and vigorous-(30%) intensity PA using the IPAQ short form. A study of healthy Swedish adults found total and vigorous PA minutes from the IPAQ long form to be moderately to strongly correlated with accelerometer data, although the relationship for moderate-intensity PA was only r = .21. 38 Our data do not support these latter findings, perhaps because of differences in sociodemographic characteristics between the two samples.
Five potential moderators (age, acculturation, education, income, and BMI) of self-report bias were analyzed to understand factors that may contribute to over reporting in the IPAQ. Only age was statistically significant, with Latinas over the age of 34 more likely to over report vigorous-intensity PA on the IPAQ. There appeared a nonsignificant trend for acculturation and income level to moderate self-report bias of PA, although this should be interpreted cautiously. We also combined the acculturation subscales for this analysis which may mask differences in self-report bias that are specific to language use, media use and ethnic and social relationships. There are limited empirical data on cognitive biases in self-reports of physical activity among adults and, to the best of our knowledge, there are no data on how these biases are potentially moderated by sociocultural factors such as ethnicity, education and acculturation levels. Although the IPAQ long form is a self-report survey, it was administered by an interviewer over the telephone who was trained to assist participants with comprehension and understanding of the individual questions. Although this may have helped to reduce the operational ambiguity of the physical activity concepts (eg, differentiating between moderate and vigorous-intensity PA), responding to a live person may have increased social desirability bias which is known to be associated with over reporting of PA habits. 39 Limitations of the study include the small samples sizes for some of the subgroup analyses, and the use of a cross sectional study design. Study findings may also not generalize to other samples of Latinas that have different characteristics from this sample. However, our sample does appear somewhat representative of a large stratified random sample of US/Mexico border-dwelling Latinas studied as part of the U.S.-Mexico Border Diabetes Prevention and Control Project (DPCP). 40 In DPCP, 75% of participants were overweight or obese compared with 84% in our sample). Although the 7-day recall period for the IPAQ was designed to overlap with the 7-day wearing period of the accelerometer, scheduling issues meant that the monitoring periods sometimes differed by up to 3 days. This means that a discrepancy in a PA estimate between the IPAQ and the accelerometer may reflect real differences in PA.
In conclusion, our results indicate that the physical activity habits of Latinas are not well represented by measures of LTPA, and studies should include an assessment of household activity to better quantify their Latinas' PA levels. Compared with an objective measure, participants considerably overestimated their PA levels using a telephone-administered long form IPAQ, and caution is urged when using this measure to determine the prevalence of meeting PA guidelines among individuals who share similar characteristics as our study sample. Few moderators of self-report bias were found, suggesting that overestimation of PA from a self-report may be due to factors not measured in this study. Future research should attempt to improve the validity of the Spanish-language IPAQ for use as a surveillance measure of PA among low income Latinas, or develop and validate a new measure that is specific to the cultural and sociodemographic characteristics of this population. It is also important to determine what factors cause people to overestimate their PA using the IPAQ.
